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1 JACKSONVILLE STATE UNIVERSITY STUDENT RESEARCH 
SYMPOSIUM 
From its 1995 inception in the College of Arts and Sciences, the Symposium has served to 
highlight the creative activities of JSU students. Beginning in 2017, the Symposium was 
extended to include the entire university. It is the intent of the Symposium to provide a 
forum to publicly display and acknowledge the best work of our students. 
The faculty members who have provided guidance and mentoring to the student 
presenters are to be commended for their dedication. By spending many hours both inside 
and outside the classroom introducing students to research activity, these professors are 
investing in the future. 
These student participants, by choosing to go beyond the requirements and limits of the 
classroom, have demonstrated an understanding of the importance of expanding and 
adding value to their educational experience. We are proud of their initiative and 
accomplishments. 
Thank you for attending the Symposium and supporting our faculty and students in this 
endeavor. 
Dr. David Thornton, Symposium Chair
2 PROCEEDINGS 
2.1 WEDNESDAY, FEBRUARY 12, 2020 
2.1.1  MORNING SESSION (10:00 – 11:40) 
10:00 – 10:10 (Paper) Olivia Sims (Springer, Mentor), SAH (U) 
A Discussion of the Guggenheims: The Links between the Solomon R. Guggenheim Museum 
and the Guggenheim Museum Bilbao. 
10:15 – 10:25 (Paper) Miranda Ivey (Springer, Mentor), SAH (U) 
Andy Warhol's Influence in the American Pop Art Culture. 
10:30 – 10:40 (Paper) Austin Reed (Wofford, Mentor), SOS (U) 
Turn It Down! The Effects of Acoustic Stimuli on Crayfish Fighting Behavior. 
10:45 – 10:55 (Poster) Andrea Adams (Wofford, Mentor), SOS (U) 
Using a Complex Chemical Landscape to Find an Ideal Habitat under Predation Threat. 
11:00 – 11:10 (Paper) Melanie Spaulding (Triplett, Mentor), SOS (G) 
Flora of Cleburne County, Alabama. 
11:15 – 11:25 (Poster) Melanie Spaulding (Triplett, Mentor), SOS (G) 
Lemon Daylily - Hemerocallis lilioasphodelus (Hemerocallidaceae) New Plant Species to the 
Flora of Alabama. 
11:30 – 11:40 (Paper) Jordyn Platt & Erin Dempsey (Dempsey, Mentor), SHSSS (U) 
When are People Glad versus Upset with Themselves for Forgiving?. 
 
2.1.2  BREAK (11:40 – 1:00) 
2.1.3  AFTERNOON SESSION (1:00 – 3:40) 
1:00 – 1:10 (Paper)  Sumer Al-Saadi & Lauren Usrey (Murdock, Mentor), SOS (U) 
Isolation and Identification of a Potential Brewing Yeast from Northeast Alabama. 
1:15 – 1:25 (Paper)  Alexa Grace Baldwin & Taylor West (Hamissou, Mentor), SOS (U) 
Possible Method of Storing Plant Cells at Subfreezing Temperatures and Recovering Viable 
Cells. 
1:30 – 1:40 (Poster)  Caleb Hudson (Blair, Watkins, & Prokop, Mentors), SOS (U) 
Unraveling R44P: A SLC6A1 Variant Which Induces Childhood Epilepsy. 
1:45 – 1:55 (Poster)  Britney Barker (Blair, Watkins, & Prokop, Mentors), SOS (G) 
SLC6A1 I220V is Projected to Not Impact Protein Function but Could Cause Epilepsy. 
2:00 – 2:10 (Poster)  Tyler Hilyer (Martin, Mentor), SOS (U) 
Hydrology of JSU Campus Following Tornado. 
2:15 – 2:20 (Paper)  Alex Rocco (Wofford, Mentor), SOS (G) 
Battle of the Benthic: Comparing Aggression Differences Between a Native and Invasive 
Species. 
2:25 – 2:35 (Paper)  Andrew Shirley, Johnny Ubi, & Ansley Winter (Rayburn, Cline, & 
Tolley-Jordan, Mentors), SOS (G) 
Toxicity of Native and Invasive Apple Snail Egg Proteins on Developing Xenopus laevis. 
2:40 – 2:50 (Poster)  Eryn McCoy (Blair, Watkins, & Prokop, Mentors), SOS (U) 
SLC6A1, its Variations, and their Link to Epilepsy. 
3:00 – 3:10 (Paper)  Ellie Thamert, Emma Schaffer, & Andrew Kirk (Hensley, Mentor), SOS 
(U) 
Cannabidiol and Cancer: Adventures from Cell Biology. 
3:15 – 3:25 (Paper)  Karine Parker (Ridlen, Mentor), SAH (G) 
Gender Performance. 
3:30 – 3:40 (Demo)  Karine Parker (Anderson, Mentor), SAH (G) 












2.2 THURSDAY, FEBRUARY 13, 2020 
2.2.1  MORNING SESSION (10:45 – 11:25) 
10:45 – 10:55 (Paper)  Hannah Jones (Springer, Mentor), SAH (U) 
Piet Mondrian’s Stylistic Development. 
11:00 – 11:10 (Poster)  Jerod Sharp & Shelby Harris (Sauterer, Mentor), SOS (U) 
Testing Different Blocking Buffers and Concentration effects on signal strength by Western 
Blotting against Cytochrome C. 
11:15 – 11:25 (Poster)  Emily Hamilton, Emily Aldredge, Jane Anglea, Jessica Hullander, 
Faith Naumcheff, & Tiffany Works (Wickersham, Mentor), SHSSS (G) 




2.2.2  BREAK (11:25 – 1:00) 
 
2.2.3  AFTERNOON SESSION (1:00 – 4:10) 
1:00 – 1:10 (Paper)  Brett Johnson (Saeki, Mentor), SHSSS (G) 
Positive and Negative Aspects of the United States Social Security Program. 
1:15 – 1:25 (Paper)  Ansley Winter (Rayburn, Mentor), SOS (U) 
Comparing the Accuracy of the ImageJ ReadPlate Plugin to the Spectrophotometer. 
1:30 – 1:40 (Paper)  Benjamin Junkins (Kim, Mentor), SOS (U) 
Expanding "the Quadrature of a Parabola" to Cubic Functions. 
1:45 – 1:55 (Paper)  Ansley Winter, Zebbian Hill, & Kayla Clark (Wofford, Mentor), SOS (U) 
Investigating the Effects of Pharmaceuticals on Decomposition Rates in Aquatic 
Environments. 
2:00 – 2:10 (Paper)  Charles Highfield (Blair, Mentor), SOS (U) 
A Bioinformatic Evaluation of a Variant in GABA Transporter Gene SLC6A1 in Conjunction 
with a Clinical Condition Known as Stormorken Syndrome. 
2:15 – 2:25 (Paper)  Kaitlin Rayburn (McGowin & Brock, Mentors), SOS (U) 
Vikings: Heroes or Villians?. 
2:30 – 2:40 (Poster)  Kyra Watral & Dianna Thompson (Hamissou, Mentor), SOS (U) 
Production of Competent Cauliflower Protoplast. 
2:45 – 2:55 (Poster)  Reveca Tomas (Rayburn Mentor), SOS (U) 
Preliminary Investigations into the Metrics that can be Used to Assess Grass Shrimp for 
Environmental and Ecological Studies. 
3:00 – 3:10 (Poster)  Gabrielle Davis (Blair, Mentor), SOS (U) 
SLC6A1 R419H Impact on Intellectual Disability and Seizures. 
3:15– 3:25 (Poster)  Nichole Taymon (Blair, Mentor), SOS (U) 
SLC6A1 Gene Variant R479: The Effects of a Mutant Stop Signal on the GABA Transporter 
Protein. 
3:30 – 3:40 (Paper)  Christopher White (Cleveland, Mentor), SOS (U) 
Analyzing Tutoring Data Using Regression. 
3:45 – 3:55 (Paper)  Carol Record (Ridlen, Mentor), SAH (G) 
Escape from Tox City. 
4:00 – 4:10 (Poster)  Peighton Tavis & Shelby Harris (Sauterer, Mentor), SOS (U) 




2.3 FRIDAY, FEBRUARY 14, 2020 
2.3.1  MORNING SESSION (8:00 – 11:40) 
8:00 – 8:10 (Poster)  Cecilia Davis (Tolley-Jordan, Mentor), SOS (G) 
Urban Cover Impact on Freshwater Snail Distribution. 
8:15 – 8:25 (Paper)  James King, Madeline Miles, & Dexter Ferguson (Chenoweth, Mentor), 
SOS (U) 
Explorer to Starlink: An Examination of Satellite Imagery Collected from Disaster Stricken 
Areas. 
8:30 – 8:40 (Poster)  Taylor Weaver (Ridlen, Mentor), SAH (G) 
Women in Visual Arts: A Conversation about Agency and the Male Gaze. 
8:45 – 8:55 (Paper)  Claire Behan (Gilbert, Mentor), SHPW (U) 
The Burnout of Student Athletes. 
9:00 – 9:10 (Paper)  Katelynn Shadoan & Faith Myers (Turgeon, Mentor), SHSSS (U) 
Ladies, Do Not Pass Go: Changing Cultural Gender Beliefs Through a Gender Monopoly 
Simulation. 
9:15 – 9:25 (Paper)  Emmanual Rock (Dempsey, Mentor), SHSSS (G) 
Identification of Delay Discounting and Associated Measures of Impulsive Behavior. 
9:30 – 9:40 (Paper)  Kaitlyn Williams (Dempsey, Mentor), SHSSS (U) 
What’s Your Type? The comparison of the Myers-Briggs Type Indicator and the Howell 
Enneagram Test. 
9:45 – 9:55 (Poster)  Marcus Shell, Nathan Butler, Joshua Luce, & Chao Lin (Thornton, 
Mentor), SOS (U) 
A Leaderboard Application for Learning Management Systems: Project Planning with UML. 
10:00 – 10:10 (Poster)  Shelby Harris (Blair, Watkins, & Prokop, Mentors), SOS (U) 
The role of SLC6A1 Variant 468 C R in Myoclonic-Atonic Epilepsy and Autism.  
10:15 – 10:25 (Paper)  Mariana Alvarez (Murdock, Mentor), SOS (U) 
Isolation and Characterization of a Venom Protein, Cratrin, From Crotalus horridus (Timber 
Rattlesnake). 
10:30 – 10:40 (Paper)  Rebecca Blair (Wofford, Mentor), SOS (U) 
Analysis of the Aversive: The Impact of Negative Chemical Stimuli on Faxonius erichsonianus 
Fighting Behavior. 
10:45 – 10:55 (Paper)  Mariana Alvarez (Hamissou, Mentor), SOS (U) 
Evaluation of Anti-wrinkling Properties of Chili Pepper (Capsicum annum) Extract. 
11:00 – 11:10 (Paper)  Jessica Maxwell (Hamissou, Mentor), SOS (G) 
The Effects of Cannabidiol (CBD) Oil on the Growth and Proliferation of Callus Cells and the In 
vitro Embryogenesis in Pepper, Capsicum annum, Explants. 
11:15 – 11:25 (Poster)  Chelsea Toyer (Hamissou, Mentor), SOS (G) 
Evaluation of Antiaging-like Activity in Tgernuts (Cyperus esculentus). 
11:30 – 11:40 (Paper)  Avery Lowe, William Milner, Kyra Watral, Matthew Hillgartner 
(McElroy, Mentor), SAH (U) 
The JSU Biodesign Challenge: Imagine, Experiment, Solve!. 
 
2.3.2  BREAK (11:40 – 1:00) 
2.3.4  AWARDS CEREMONY (1:00) 
 
 
3  SYMPOSIUM AWARD RECIPIENTS 
To recognize outstanding achievement, awards were presented for the best presentation in each 
academic discipline with three or more participants.  
 
Best Cover Design: Brooklee Mason 
Best of Showcase: Melanie Spaulding 
Best Graduate Paper: Alex Rocco 
Best Undergraduate Paper: Olivia Sims 
Best Graduate Poster: Emily Hamilton 
Best Undergraduate Poster: Shelby Harris 
Best of the School of Arts & Humanities (Undergraduate): Miranda Ivey 
Best of the School of Science (Undergraduate): Caleb Hudson 
Best of the School of Human Services & Social Sciences (Undergraduate): Kaitlyn Williams 
Best of the School of Arts & Humanities (Graduate): Karine Parker 
Best of the School of Science (Graduate): Andrew Shirley 
Best of the School of Human Services & Social Sciences (Graduate): Brett Johnson 
Houston Cole Library Award for Research Excellence: Claire Behan 
 
 
4 COVER DESIGN AWARD RECIPIENT 
Students in the Department of Art participate in the cover design competition.  An award is 
given to the student whose design is chosen by the Symposium Committee to be displayed 
on the program and proceedings.  The award recipient received a certificate and $200. 
Brooklee Mason, Program Cover Design Award Recipient, mentored by Christian Dunn & 
Chad Anderson.
5 ABSTRACTS 
5.1 SCHOOL OF ARTS & HUMANITIES 
5.1.1 ANDY WARHOL'S INFLUENCE IN THE AMERICAN POP ART CULTURE 
Miranda Ivey 
Dr. Mary Springer (Mentor) 
 
In the mid to late 1950s, Pop Art started to become the next artistic movement for 
commercial and abstract artists. Fred S. Kleiner’s Gardner’s Art through the Ages: The 
Western Perspective in the 14th edition states that even though Pop Art had originally 
developed in England, it reached peak popularity in the United States during the 1960s due 
to the mass consumer culture America had cultivated and matured to. One of the artists 
that emerged during the Pop Art trend is Andy Warhol, who found his passion creating 
works of art relating to this rise of the postmodern artistic movement, that being Pop Art. 
In my paper, I argue that Warhol’s mixed media artwork, Green Coca-Cola Bottles, made in 
1962, is a statement piece derived from his belief that mass-produced products, such as a 
bottle of Coca-Cola, symbolized both equality and individualism among consumers, poor 
and rich alike. My iconographic and socio-cultural analyses of Warhol's Green Coca-Cola 
Bottles, as related to America Pop Art and consumer culture in the early 1960s, elucidates 
Warhol's belief that American mass-produced objects could reflect the egalitarian and 
individual identities of its American consumers.  
5.1.2 PIET MONDRIAN'S STYLISTIC DEVELOPMENT 
Hannah Jones 
Dr. Mary Springer (Mentor) 
 
Piet Mondrian, a famously recognized De Stijl artist in the 1900s, changed the course of 
modern art through his stylistic accomplishments and innovative works. He was originally 
an impressionistic landscape painter that was focused on academic rules; however, he was 
influenced by cubism through Cezanne and Picasso and had a breakthrough in his 
interpretation of true forms. Through this study of cubism, Mondrian was then able to 
reinterpret his original ideas and develop an even stronger style. In my paper, I will argue 
that Mondrian achieved his artistic goal of dynamic rhythm in his final works due to his 
integration of abstraction, harmony, color planes, and equilibrium of parts in his evolution 
as an artist. From The Grey Tree to Tableau No. II with Red, Blue, Black, Yellow, and Gray to 
Broadway Boogie Woogie, Mondrian works toward an ultimate sense of dynamic rhythm 
through concrete structure, which he accomplishes in Broadway Boogie Woogie.  
 
 
5.1.3 THE JSU BIODESIGN CHALLENGE: IMAGINE, EXPERIMENT, SOLVE! 
Avery Lowe, William Milner, Kyra Watral, Matthew Hillgartner, Gabrielle Armstrong, Laura 
Dempsey, Thomas Galbreath, Jamall James, Emma Lindsey, McKenna Mitchell, Amanda 
Pinckard, Abigail Read, Ruby Thamert, & Reagan Tidmore 
Ms. Allison McElroy (Mentor) 
 
An interdisciplinary team of students from Arts and Humanities, Business and Industry, 
and Science. 
 
The Biodesign Challenge is an interdisciplinary course that brings together students from 
Art, Engineering, and Biology to create innovative solutions for problems facing the 
environment and society while using the natural world as inspiration. The team is 
challenged with designing a revolutionary eco-friendly technology and simultaneously 
critiquing the potential impact of their creation in a world that is increasingly hostile to 
nature. The students will present work-in-progress and highlight the process of 
collaboration and experimentation at the heart of the class. Following the completion of the 
course, our team will have the opportunity to present their work at the Biodesign Summit 
at the Museum of Modern Art and the Parsons School of Design, along with competing 
students from 46 universities and six continents.  
5.1.4 GENDER PERFORMANCE 
Karine Parker 
Dr. Tray Ridlen(Mentor) 
 
American philosopher and theorist Judith Butler introduced the concept of viewing gender 
as a performance rather than an innate feature in her essay ‘Performative Acts and Gender 
Constitution,” in 1988. In her theory, she described gender as something that is etched in 
our daily routines, learned and performed based on cultural norms as opposed to being 
directed by one’s biological sex. Butler defined gender identity as ‘a performative 
accomplishment compelled by social sanction and taboo.’ We perform according to what 
society expects of us in order to not stand out from its prescribed norms. Some of the many 
influences which create our social expectations, include, what we watch on TV or 
otherwise, read in magazines, see on social media or in advertisements.  
 
This series of posters highlight the classic male and female gender performances by using 
role reversal scenarios. The 1950’s – 60’s esthetics and imagery are used as the backdrop 
for the switch because of the extremely patriarchal society associated with the era. Gender 
roles were very clear during that generation: men had the power and were strong and in 
charge while women were subservient to them and only held supportive roles in their lives, 
at the office or at home. The intent of these posters is for the viewer to explore how media 
has defined the gender roles and performances we still follow today. I chose the 
performances where gender can clearly be seen, such as their treatment in children’s toys, 
beauty perceptions, self-care, and household duties.  
5.1.5 HOW UI/UX PRINCIPLES CAN BE APPLIED TO NON-TRADITIONAL PROJECTS IN 
AN ACADEMIC-CENTERED ENVIRONMENT 
Karine Parker 
Mr. Chad Anderson (Mentor) 
 
Exploring the use of UI/UX principles in an immersive experience through an escape room 
case study. This project explores user-centered design in an academic setting and how it 
could also be expended to a working environment. Through UI/UX knowledge we will 
examine everything from room design and setup, from concept to branding, creation, setup 
and user testing. This interactive style project can be a great teaching tool and even be 
expended to larger projects with different collaborating teams, in essence developing a 

















5.1.6 ESCAPE FROM TOX CITY 
Carol Record 
Dr. Trey Ridlen (Mentor) 
 
Escape from Tox City is an interactive commentary on toxic masculinity and bullying in 
online gaming inspired by my experiences as a female gamer in a stereotypically male 
realm. The goal of this project is to raise awareness about pockets of extreme unchecked 
toxic masculinity that exist in online gaming communities, especially League of Legends. 
League of Legends is a highly competitive multiplayer game notorious for its toxic 
community. Played by millions each day, the overwhelming majority of its players are 
young men between the ages of 16 and 30. Online gamers are largely free of the 
repercussions that dissuade bad behavior in person. As a result, some gamers can be quite 
hostile. It is common for players to harass one another for not performing well, and this 
harassment too often includes racial slurs, sexist and homophobic comments, and even 
death threats. While both men and women can exhibit toxic behavior, the overwhelming 
majority of toxicity in online gaming falls in the realm of toxic masculinity: ‘a narrow band 
of harmful culturally reinforced behavior and belief that reduces the idea of what a man is 
to someone who’s emotionally repressed, thuggishly violent, sexually aggressive, and self-
centered’ (O’Malley, “Reclaiming Manhood: Detoxifying Toxic Masculinity”). Tox City is a 
metaphor for toxicity in online gaming. The board game format serves to simulate the 
experience of encountering varying levels of online attacks from fellow players. The object 
of the game is to escape from Tox City; to do so players must work together to defeat trolls 
and to survive an increasingly toxic environment. The game’s troll cards feature offensive 
quotes seen and heard while playing League of Legends. These shocking insults and slurs 
require players to expend varying amounts of energy to either dodge or confront them 
mimicking the real-life energy expenditure experienced when encountering trolls. If 
players run out of energy before reaching the end of the game, or if the environment’s 
toxicity level rises too high, it’s game over for everyone. Harris O'Malley, “Reclaiming 









5.1.7 A DISCUSSION OF THE GUGGENHEIMS: THE LINKS BETWEEN THE SOLOMON R. 
GUGGENHEIM MUSEUM AND THE GUGGENHEIM MUSEUM BILBAO 
Olivia Sims 
Dr. Mary Springer (Mentor) 
 
In recent decades, museum architecture has become more experimental in their form and 
design for a variety of different reasons. Some of these reasons include the patron’s desire 
to establish a brand for their museum; association with the content that will be exhibited 
inside; and hopes of attracting tourism to their community. Two museums that fit this 
picture are Frank Lloyd Wright’s Solomon R. Guggenheim Museum (New York City, New 
York, 1943-1959) and Frank Gehry’s Guggenheim Museum Bilbao (Bilbao, Spain, 1991-
1997).  
5.1.8 WOMEN IN VISUAL ARTS: A CONVERSATION ABOUT AGENCY AND THE MALE 
GAZE 
Taylor Weaver 
Dr. Tray Ridlen (Mentor) 
 
Why are women always being looked at? Laura Mulvey, a feminist film theorist, poses this 
question in her influential article, “Visual Pleasure and Narrative Cinema”. In her article, 
Mulvey argues that films are constructed with the idea that the viewer is male. Because of 
this, women are always depicted as objects of male pleasure. This is one example of the 
male gaze. The theory of the male gaze has a strong presence in museums as well. We 
continue to see sexualized female bodies that are depicted by men and in return, this has 
masculinized the museum environment. 
The male gaze silences women and constructs them as being passive and submissive 
instead of being free to live in their natural environments and do what they please. Within 
the art historical canon, there are several examples of women being subject to the male 
gaze and in result, these women lack agency. They lack any individual choices or actions, 
rather the male artist renders them based on their imagination, with little consideration for 
women’s reality. 
With this project, I sought to give the narrative and agency back to the women. I selected 
four works from within the art historical canon that displayed a clear representation of 
these theories, from such artists as Titan, Ingres, Renoir, and Picasso. I created four 
illustrations based on the works from these artists. I used simplified forms and a vibrant 
color palette to express the women’s freedom and joy for life. Then I included objects and 
ideals of relaxation and self-care, so they become snapshots into these women’s lives. 
It is with this greater understanding of women in society, culture, and the arts that I was 
able to synthesize my own artistic reaction with these illustrations.  
 
 
5.2 SCHOOL OF HEALTH PROFESSIONS & WELLNESS 
5.2.1 THE BURNOUT OF STUDENT ATHLETES 
Claire Behan 
Dr. Allen Gilbert (Mentors) 
 
The purpose of this research is to gain a deeper understanding of the factors that affect 
burnout in student athletes. For the literature review, many sources were evaluated to 
discover how much specific factors impact the burnout of student athletes. The factors 
discussed were early sport specialization, body fatigue, overwhelming schedules, 
oppressive coaches, and poor mental health. To back the information in the literature 
review, three distinct studies were assessed. These studies included injuries in Major 
League Baseball, factors of burnout on the campus of Kennesaw State, and the effects of 
coaching behaviors on Division I swimmers. From this research the hypothesis that a 
student athlete will burn out of their sport before reaching full potential is supported. 
 
 
5.3 SCHOOL OF HUMAN SERVICES & SOCIAL SCIENCES 
5.3.1 GENERALIST PRACTICE WITH INDIVIDUALS, FAMILIES, AND GROUPS: 
COMPETENCY IMPLEMENTATION AND EVALUATION 
Emily Hamilton, Emily Aldredge, Jane Anglea, Faith Naumcheff, & Tiffany Works 
Dr. Kimberly Wickersham (Mentor) 
 
This poster was designed as part of the assignments for the courses Generalist Practice 
with Individuals and Generalist Practice with Families and Groups. Presented will be the 9 
competencies of social work, as laid out by the Council on Social Work Education, and the 
methods in which they were learned. The competencies will be addressed and linked to 
both personal and group experiences encountered throughout the semester as students 
worked towards implementation of the projects. The purpose of this poster is to present 
that the valuable knowledge taught and applied through classwork, research, and practical 






5.3.2 POSITIVE AND NEGATIVE ASPECTS OF THE UNITED STATES SOCIAL SECURITY 
PROGRAM 
Brett Johnson 
Dr. Manabu Saeki (Mentor) 
 
While many Americans have an opinion on the topic of public assistance in general, they 
may or may not be fully informed of the positive and negative aspects of Social Security. In 
order to form a position on the topic of Social Security, one must examine the history, 
purpose, and future of this long-debated safety net program. This essay examines lessons-
learned from field literature which informs the variable pros and cons of Social Security in 
the United States. Some of the positive aspects examined include decreases in destitution 
and dependency, provision of income for aging and disabled citizens, and increases in the 
standard of living for U.S. citizens. Negative aspects of the Social Security program include 
insufficient funding mechanisms due to increased life expectancy of claimants, moral 
hazard dependency on the assistance program, and limitations placed on worker freedom. 
Additionally, this essay examines the positive and negative aspects of several reform plans 
which have been proposed, including increasing the retirement age, increasing the funding 
tax base, and slowing the indexed growth benefits. In summary, the reader finds a well-
informed list of pros and cons of the general Social Security program in America. The 
author recognizes, supported by a survey of relevant literature, the significant need met by 
the Social Security program, but discusses some of the ways in which the program has been 
expanded over time to include safety nets which were not originally included in the 
program. Summarily, readers will find that what “Social Security” means to one individual 
may differ from the understanding another holds of the same term. Therefore, this in-depth 
analysis should aid readers in understanding what this broad term can mean at the global 
level of interpretation in addition to understanding the specific aspects of the program 
such as disability income, retirement income, etc. On reform, many recognize that reform is 
needed, but none want reform to affect their personal financial future. 
 
5.3.3 WHEN ARE PEOPLE GLAD VERSUS UPSET WITH THEMSELVES FOR FORGIVING? 
Jordyn Platt & Erin Dempsey 
Dr. Heidi Dempsey (Mentor) 
 
McCullough, Pargament, and Thoresen (2000) define forgiveness as, “intraindividual, 
prosocial change toward a perceive transgressor that is situated within a specific 
interpersonal context” (p.9). However, few authors have looked at instances where 
forgiveness backfires and the forgiver end up angry or upset with themselves for forgiving 
a transgressor (cf. Exline, Ciarocco, & Baumeister, 2001, February). The current study 
sought to further examine the differences between the types of situations and outcomes 
that influence someone to be glad for themselves or upset for forgiving the offender. In this 
study, 508 university student participants wrote a narrative about a time they forgave 
someone. The narrative prompts used a 2 (major incident; minor incident) x 2 (upset that 
they forgave the person; glad they forgave the person) between-subjects design. 
Participants described the situation and how they resolved it. Then they described why 
they were later upset with themselves or glad that they forgave the person. They indicated 
the gender of the person, their relationship, the emotions that they felt during and after the 
incident, and how the relationship developed after the incident. The reasons they gave for 
forgiving the person were mentioned in the upset condition more than the glad condition. 
They are listed as followed: adultery or cheating, lying, forgetting something important, 
mocking or bullying, and being rude or unkind. The following glad conditions were 
mentioned more often than the upset condition: gossiping or spreading rumors, broke or 
ruined something, trying to steal away their boyfriend/girlfriend, and dating their ex. When 
they were asked if they were glad or upset, the glad participants discussed that the 
relationship was stronger after the event or was too small of a problem to end the 
relationship. In contradiction, the upset participants mentioned that the incident repeated 
or the person hasn’t changed, and they shouldn’t have forgiven them so soon. Our 
discussion will center on whether these results support previous studies about the 
prosocial nature of forgiveness and how the forgiveness literature should be expanded to 
examine what happens days, weeks, or months after the forgiveness occurs to see the long-
term effects of forgiveness on the self and one’s interpersonal relationships.  
 
5.3.4 IDENTIFICATION OF DELAY DISCOUNTING AND ASSOCIATED MEASURES OF 
IMPULSIVE BEHAVIOR 
Emmanuel Rock 
Dr. Heidi Dempsey (Mentor) 
 
Impulsivity has been defined as a swift action without any previous consideration or 
reflection (Rogers et al., 2010), or to act with less consideration than individuals of equal 
ability.  In clinical psychology, impulsivity can often be an important aspect in diagnosing 
psychological disorders. In psychiatry, the manifestation of impulsive behavior has been 
evident in patients with personality disorders, attention deficit hyperactivity disorder, 
obsessive-compulsive disorder, and substance abuse disorders. 
 
The Barret Impulsivity Scale (BIS) has been a commonly used self-report measure of 
impulsivity in both research and clinical settings (Stanford et al., 2009). In the academic 
setting, the BIS has been used to measure various domains of functioning (e.g., cognitive, 
behavioral, emotional, etc.) among students.  
 
Green and Myerson (2001) expanded the research in perspective to outcomes of delay 
discounting. They found that both measures are multifactual in respect to each other, 
indicating different interpretations from both indicators. In the current study, we are 
examining whether impulsivity is a predicted measure of delay discounting using the BIS 
and the Kirby Choice Monetary Questionnaire (Kirby et al., 1999) to determine (1) 
probable correlation between both impulsivity and delay discounting tasks, and (2) 
whether both measures verify similar constructs. Participants were 760 undergraduate 
students from a regional, public university with all data collected. Students were given an 
assessment choosing a preference of smaller, immediate rewards over delayed larger 
rewards. These were arranged on a modified scale using k values for small, medium, and 
larger monetary rewards. Those records were then compared to the responses of the BIS 
by assessing dispositions of attention, motor, and non-planning impulsiveness. Student 
choices were used to plot a curve and the area under the curve was used to estimate degree 
of discounting for each monetary value. (Myerson, Green, & Warusawitharana, 2001).  With 
regard to the first research question, we found no relationship between the BIS and the 
Kirby Monetary Choice Questionnaire, although different measures of delay discounting 
were highly inter-correlated. However, there was a correlation in regard to procrastination, 
which may indicate both measures determining different constructs. 
 
 
5.3.5 LADIES, DO NOT PASS GO: CHANGING CULTURAL GENDER BELIEFS THROUGH 
A GENDER MONOPOLY SIMULATION 
Katelynn Shadoan & Faith Myers 
Dr. Brianna Turgeon (Mentor) 
 
Despite the fight for gender equality, cultural gender beliefs—societal-level gender 
stereotypes—shape the organization of workplaces, the expectations and norms of 
husbands and wives in marriages, and the roles and responsibilities of men and women in 
families (Ridgeway 2009; 2011). Consequently, cultural gender beliefs reinforce ideas 
about men being more suited and valued in the workplace, resulting in a sustaining gender 
wage gap and occupational sex segregation. Women are paid less at work, do not have the 
same opportunities as men, and contend with a motherhood penalty as well (Brown and 
Misra 2003; Cohen and Huffman 2003; England 1992). While there have been gains 
towards equality, beliefs in inherent gender differences persist among the general public 
and college students. Students sometimes hesitate to acknowledge that inequality is still 
present. To better understand the reality of gender stratification, Smith (2017) created a 
modified version of Monopoly that simulates wage inequality, the benefits of marriage, and 
the cost of children. Smith (2017) found that many student participants were angry, 
stressed and thought the game was unfair after playing with the modified rules. Drawing 
on Smith’s modified game, we sought to examine how participating in a gender-stratified 
monopoly simulation affected the gender beliefs of students at a mid-sized southeastern 
university. To do this, we conducted surveys with the 30 students who participated in the 
simulation. We gave the students a pretest measuring their gender beliefs before the 
simulation and a post-test to measure their gender beliefs afterwards. In this presentation, 
we outline the results of these pre- and post-tests and further offer recommendations to 
modify the simulation to better represent how gender structures inequality in our society.  
 
 
5.3.6 WHAT'S YOUR TYPE? THE COMPARISON OF THE MYERS-BRIGGS TYPE 
INDICATOR AND THE HOWELL ENNEAGRAM TEST 
Kaitlyn Williams 
Dr. Heidi Dempsey (Mentor) 
 
The Myers-Briggs Type Indicator (MBTI) is an introspective self-report questionnaire that 
indicates differing psychological preferences in how people perceive the world and make 
decisions. The original MBTI was constructed by Katherine Cook Briggs and Isabel Briggs 
Myers in 1962. Each person is classified in four categories: introversion/extraversion, 
sensing/intuition, thinking/feeling, and judging/perception. The Enneagram test is a more 
recent personality test which categorizes each person into one of nine personality types. In 
this research project, we focus on the Enneagram test done by Dr. Joseph B. Howell. 
Students from psychology courses were given paper copies of the MBTI and the Howell-
Enneagram test as a class activity. I then scored them according to the author’s scoring 
procedures. The goal of the research is to see if there is an overlap between participants 
answers for the MBTI and the Howell-Enneagram Test. 
5.4 SCHOOL OF SCIENCE 
5.4.1 USING A COMPLEX CHEMICAL LANDSCAPE TO FIND AN IDEAL HABITAT UNDER 
PREDATION THREAT 
Andrea Adams 
Dr. Sarah Wofford (Mentor) 
 
Animals rely on information from their environment to detect predators, prey, and 
resources which can significantly increase fitness.  Chemical signaling is widely used in 
aquatic animals and can influence decision making under stressful conditions. For example, 
aquatic animals, like crayfish, use chemical information to find mates, engage in contests 
over resources, and to manage access to resources (i.e. determine risks verses rewards).  
During this study, a habitat selection assay was used to study the relative importance of an 
attractive cue (i.e. shelter and food) to an aversive cue (e.g. predator odor). Crayfish were 
placed into a specialized arena with a gravel substrate and identical shelters on each side of 
the arena. Odors were delivered to each side of the arena using a gravity-fed system.  
Control trials used pre-conditioned, dechlorinated tap water as the odor. Treatment one 
trial introduced a predator odor into one side of the arena and tap water to the other. 
Treatment two introduced the same odors at random with a high protein diet located in the 
same habitat as the predator odor. Individuals could acclimate to the arena for 5 minutes 
prior to the start of odor delivery. Individuals were then allowed to explore for 15 minutes 
and were video recorded from above. Videos were scored for initial habitat choice and total 
time spent in each habitat section. As expected, the introduction of both an attractive and 
aversive stimulus influenced the crayfish’s decision on habitat selection. These results 
support previous studies that suggest sensory landscapes can be complex and influence an 
individual’s decisions. 
5.4.2 ISOLATION AND IDENTIFICATION OF A POTENTIAL BREWING YEAST FROM 
NORTHEAST ALABAMA 
Sumer Al-Saadi & Lauren Usrey 
Dr. Chris Murdock (Mentor) 
 
Microbial fermentation is often utilized for industrial purposes, including the processes of 
beer brewing. Beer breweries traditionally use domesticated strains of yeast, such as 
Saccharomyces cerevisiae and Saccharomyces pastorianus. However, different yeast 
species yield various flavors and have a significant impact on the quality of the beer 
produced. The goal of this study was to isolate and identify strains of wild yeast from 
Northeast Alabama. As the source for wild yeast, the microbial communities from a single 
yellowjacket (Vespula sp) found in Jacksonville, AL were collected and incubated in a 
selective liquid medium for yeast . The yeast colonies were isolated and purified on 
selective media agar plates. Cell morphology and confirmation of yeast isolation was 
performed using microscopy. Furthermore, DNA was isolated from our yeast cultures and a 
polymerase chain reaction (PCR) based assay was used to determine if the wild yeast was a 
traditional brewing strain (i.e., S. cerevisiae or S.  pastorianus). Preliminary results have 
indicated indicated that the isolated yeast is not a traditional brewing yeast. Thus, further 
testing will occur for the determination of its strain identity, alcohol tolerance, and beer 
brewing potential. 
 
5.4.3 ISOLATION AND CHARACTERIZATION OF A VENOM PROTEIN, CRATRIN, FROM 
CROTALUS HORRIDUS (TIMBER RATTLESNAKE) 
Mariana Alvarez 
Dr. Chris Murdock (Mentor) 
 
Snake venoms are rich in enzymes and other biologically-active peptides. These proteins 
tend to be relatively small, with their primary functions to immobilize, kill, and begin the 
digestion processes of prey. In addition to the obvious toxic effects of snake venom, they 
have the potential to be a source for novel proteins with medical/pharmacological 
applications. For example, some venom components such as disintegrins, phospholipase A2 
(PLA2), and metalloproteinases have been used in the treatment of thrombosis, arthritis, 
cancer, strokes, and heart attacks. In our research we have created normalized cDNA 
libraries from venom gland tissues from Crotalus horridus. Recently, we have identified a 
vascular endothelial growth factor-like protein, cratrin, from our cDNA libraries. These 
types of vascular endothelial growth factors are crucial in the development and 
maintenance of blood and lymphatic vessels. They are one of the main drivers of 
angiogenesis, the formation of new blood vessels from existing ones. They are also 
implicated in several pathologies including tumor growth. This is the first reported cratrin 
homolog from C. horridus venom transcriptome. Due to its integral role as both a growth 
factor as well as its implicated toxicity contribution to the venom, understanding the 
regulation of expression and protein structure are of utmost interests. Continuing research 
in our lab is focused on elucidating functions of cratrin in C. horridus, as it relates to other 
vascular endothelial growth factors. 
 
5.4.4 EVALUATION OF ANTI-WRINKLING PROPERTIES OF CHILI PEPPER (CAPSICUM 
ANNUM) EXTRACT 
Mariana Alvarez 
Dr. Majitaba Hamissou (Mentor) 
 
Aging is a natural process of living organisms that consists of becoming older. In human 
and other animals, aging is accompanied by several physiological changes. These include 
deterioration, oxidation and wrinkle formation. Wrinkle formation may also be caused by 
various environmental factors such as excessive exposure to sun, pollution, and continuous 
deprivation of sleep. These environmental factors in turn cause oxidation of the skin cells 
and degradation of the subcutaneous fatty acid layer, leading to the formation of wrinkles. 
The global anti-aging industry is estimated to be worth over fifty-billion United States 
dollars. Plant based products are alternative methods for treating wrinkles of the skin or 
premature aging. Several antioxidants naturally found in plants, such as the pepper, have 
been associated with slowing or preventing wrinkle formation and premature skin aging. 
Pepper belongs to the species Capsicum annuum. It is a vegetable, native to southern and 
central America and Africa. It is a relative of the tomato and the potato. Pepper comes in 
several colors including green, yellow, orange, and red. It also comes in several flavors such 
as sweet, bitter, sour and spicy hot. There are several health benefits associated with the 
consumption of chili pepper including increasing appetite, treating anemia, improving 
eyesight, supporting hair growth, and supporting skin health. Chili peppers are believed to 
be high in vitamin A, a group of unsaturated organic molecules important in growth and 
development. They may also contain vitamin E, a fat-soluble antioxidant that protects lipids 
from oxidizing, as well as vitamin C, an essential nutrient in tissue repair. The objectives of 
this study are to investigate the vitamin A, E, and C contents of chili pepper extract and to 
investigate the effects of chili pepper extract on the growth and development of tobacco, 
Nicotiana tobacum, callus. The experimental procedures consisted of culturing tobacco 
callus and tobacco explants on tumor inducing media, Murashige and Skoog (MS) media 




5.4.5 POSSIBLE METHOD OF STORING PLANT CELLS AT SUBFREEZING 
TEMPERATURES AND RECOVERING VIABLE CELLS 
Alexa Grace Baldwin & Taylor West 
Dr. Majitaba Hamissou (Mentor) 
 
The process of stabilizing biological materials at cryogenic temperatures is called 
cryopreservation. The practical example of cryobiology is the study of life at low 
temperatures. The use of cryopreservation is to recover the preserved living cells and 
tissues when brought out to ambient temperature. Advances in cryopreservation 
technology have led to methods that allow low temperature maintenance of a variety of 
tissues, cell types and subcellular materials. Low temperature preservation has been used 
intensively in food industry and in medicine. Cryopreservation techniques are applicable 
for the preservation of microorganisms, tissues, primary cells, and small multicellular 
organisms. The freezing process involves complex phenomena that are not fully 
understood. During sudden freezing, a process called vitrification transform the 
cytoplasmic water into sharp edge-ice crystals. The ice crystals poke holes through the 
cellular and organelles membranes. This causes leakage to occur at all level in the cell 
interior and extracellular environment causing cells and tissue death. Some microscopic 
organisms can survive freezing by replacing most of their internal water with low 
molecular weight solutes to prevent crystallization. It was shown that plant cells will 
respond to environmental stresses, heat, cold, by synthesizing and accumulating low-
molecular-weight compounds and proteins and amino acids in their cytoplasm. These low 
molecular weight compounds act as cellular osmoprotectants to help protect the cell life. 
The increase in solute concentrations inside the cytoplasm can equally be detrimental to 
the cell survival. For this reason, we set our objective to investigate two possible freezing 
methods and insure greater chances of recovering viable cells. Tobacco, Nicotiana tobacum, 
cells grown in liquid Murashige and Skoog (MS) media containing 30g/L sucrose and 2 
mg/L 2,4-D, and 0.1 mg/L kinetin were pretreated with different concentrations of 
Dimethyl sulfoxide (DMSO) and glycerol and stored at -80oC for 7 days. The cells were 
brought back to room temperature gradually and their viability determined. The cells were 





5.4.6 SLC6A1 I220V IS PROJECTED TO NOT IMPACT PROTEIN FUNCTION BUT 
COULD CAUSE EPILEPSY 
Britney Barker 
Dr. Benji Blair, Mr. Richard Watkins, & Dr. Jeremy Prokop (Mentors) 
 
SLC6A1 is a gene in humans that codes for one of the main GABA transporter proteins in 
the central nervous system. This protein is associated with an autosomal dominant 
disorder that can cause epileptic encephalopathy. A variant at the 220 amino acid position 
is classified as a missense mutation that causes myoclonic-atonic epilepsy and is a result of 
Isoleucine being improperly replaced with Valine. This variant has not yet been clinically 
reported in individuals experiencing physical symptoms linked with an SLC6A1 related 
disease. Statistical comparison of this gene in humans to 225 other species containing the 
same gene was performed and aligned, where each codon was then studied for long term 
stability. The variant is presented with an unknown significance and a low impact score of 
6 on a scale of 0 to 148.5 with a relative correspondence to other known benign variants of 
this gene. According to Align-GVGD, I220V is a Class 0 missense and is suspected to be least 
likely to affect molecular function. However, since this variant has been identified to cause 
myoclonic-atonic epilepsy, a model of the gene with this variant was conducted to 
determine molecular shifts in the transmembrane bound proteins that may have 
unexpected impacts when used as a transport protein for key ligands.  
 
5.4.7 ANALYSIS OF THE AVERSIVE: THE IMPACT OF NEGATIVE CHEMICAL STIMULI ON 
FAXONIUS ERICHSONIANUS FIGHTING BEHAVIOR 
Rebecca Blair 
Dr. Sarah Wofford (Mentor) 
 
Crayfish rely significantly on their ability to detect and decipher odor cues in their 
environment to make important ecological decisions. For example, crayfish regularly 
engage in contests with conspecifics to accrue resources. While these contests are 
important, they can potentially leave individuals vulnerable to predation. Adequate 
predator and alarm odor identification is crucial for prey organisms and can be regarded as 
a key process responsible for increased chance of prey survival. To determine if alarm cues 
from conspecifics affect Faxonius erichsonianus fighting behavior, crayfish were exposed to 
alarm or predator odors during a staged dyadic interaction. Animals were first socially 
isolated for one week to eliminate past social effects. For trials, individuals were placed in a 
divided 40 cm x 40 cm Plexiglas fight arena. Dividers remained in place during a 15 minute 
acclimation period and were removed at the beginning of a 15 minute fight trial. Control 
trials took place solely in pre-conditioned tap water, while alarm odor trials incorporated 
water containing the scent of a deceased conspecific and the predator odor treatment 
contests integrated the scent of predatory fish into the arena. All trials were video recorded 
and analyzed for fight duration and maximum behavioral intensity. We predicted that the 
introduction of alarm and predator odors into the fight arena would reduce the occurrence 
of fights as well as their overall intensity. The implication that crayfish are equally 
impacted by conspecific alarm odor and predator odor means that detection of these 
chemical cues plays an important role in their survival. However, a pronounced difference 
in behavioral outcome for alarm and predator odor means that these signals are not as 
ecologically relevant to the prey organism as fighting behavior. 
 
5.4.8 URBAN COVER IMPACT ON FRESHWATER SNAIL DISTRIBUTION 
Cecilia Davis 
Dr. Lori Tolley-Jordan (Mentor) 
 
Freshwater snails have historically occurred throughout the stream systems of the Cahaba 
River Basin. These river systems contain the most biodiverse freshwaters in the 
southeastern United States. Land use and urban cover are known to severely impact snail 
communities within their natural environments. I surveyed 47 small-order streams along a 
rural-urban gradient to detect where snails are presiding within the Cahaba River Basin. 
The streams range in size from 0.02km² to 31.6km². The urban cover ranges of the streams 
begin at 1.35% and go as high as 90%. Of the 47 streams surveyed, 6 contained snails 
ranging in watershed sizes 0.9km² to 18km², and ranging in urban coverage from 26.9% to 
82.3%. This suggests that snails can persist in watershed sizes ranging from 0.9km² to 
18km² and they are able to withstand urban cover percentages up to 82.3%. These small-
order streams may be running dry and becoming worsened by channel morphology change 
due to urban cover. Another possible explanation is the water chemistry may be under the 
threshold for the CaCo3 needed for snail shell growth. Future research on the topic 
includes comparing the morphology of similar streams in size and urban cover with one 
containing snails and one without to determine the effects of urban cover on stream 






5.4.9 THE ROLE OF SLC6A1 VARIANT 468 C R IN MYOCLONIC-ATONIC EPILEPSY 
AND AUTISM 
Shelby Harris 
Dr. Benji Blair, Mr. Richard Watkins, & Dr. Jeremy Prokop (Mentors) 
 
SLC6A1 is a gene that encodes for a GABA transporter responsible for the reuptake of GABA 
from the space around the synapse after neural stimulation has occurred. The rare genetic 
disorder SLC6A1 epileptic encephalopathy is caused by a dominant, non-inherited 
mutation in SLC6A1, resulting in the loss of the transporter protein function. This condition 
is noted by the development of seizures within the first few years along with mental 
retardation and behavioral issues disorders found on the autism spectrum. An analysis 
performed by the biotech company HudsonAlpha discovered many variations in the gene of 
those affected with this disorder such as the variant 468 C R which has been found in 
association with myoclonic-atonic epilepsy but the significance of this is currently 
unknown. Along with this discovery, data collected on this variant by Dr. Jeremy Prokop 
from Michigan State University, a comparison of the amino acid swap in #468 from 
Cysteine to Arginine (C to R) in a known patient exhibiting clinical symptoms was 
performed. Compiled metrics and statistics comparing this variant to all the known 
variants listed in ClinVar, TopMed and GnomAD as well as evolutionary comparison to 225 
species has established a method for determining the impact of this variant as it relates to 
other known samples. It also has a high possible impact for motif involvement in the 
development of the disease. This indicates that a variation in amino acid sequence in this 
location is highly likely to result in deleterious effects on the patient. This protein will be 
modeled using YASARA software to observe the change that has happened to the protein. 
Using graphs and databases, I’ve shown that 468 C R is very similar to the patient variant 
giving more cause to the idea that this variant mostly likely causes the disorder. 
 
5.4.10 A BIOINFORMATIC EVALUATION OF A VARIANT IN GABA TRANSPORTER 
GENE SLC6A1 IN CONJUNCTION WITH A CLINICAL CONDITION KNOWN AS 
STORMORKEN SYNDROME 
Charles Highfield 
Dr. Benji Blair (Mentor) 
 
Through information provided by ClinVar a patient exhibiting the conditions of 
Immunodeficiency-10, tubular aggregate myopathy, and Stormorken syndrome was 
selected for this project. After genomic testing the patient also showed a single nucleotide 
variant in the gene SLC6A1 named S459R. This variant results in a protein in which its 459  
amino acid, Serene, is replaced with Arginine. Some variants of SLC6A1 are associated with 
an epileptic encephalopathy with intellectual disability and autosomal dominant early 
onset seizures. These symptoms were not reported in this patient. The variant has been 
classified as being of uncertain significance to the patient’s clinical symptoms. Compiled 
metrics through custom tools on sequence, structure, and protein dynamics (Prokop) 
combined with Align-GVGD, PolyPhen2, Provean, and SIFT show this variant to rank in the 
low to moderate functional outcome changes of SLC6A1 compared to all ClinVar, gnomAD, 
and TopMed variants assessed to date. The results of these comparisons indicate that there 
is little evidence to suggest a link between this particular variant and the development of 
Stormorken syndrome in the patient.   
 
5.4.11 HYDROLOGY OF JSU CAMPUS FOLLOWING TORNADO 
Tyler Hilyer 
Dr. Ross Martin (Mentor) 
 
Tornadoes have a heavy presence in the Southeastern United States and have a strong 
impact on not only the people but the landscape as well. Tornadoes with a rating of EF-2 or 
higher have the potential to destroy vegetation in their paths and even take out entire 
forests. When a strong or violent tornado affects an area that was once heavily forested, 
heavy impacts on the hydrology and geomorphology can take place. Soils that were once 
loose due to the vegetation now become compacted with a significant decrease in 
infiltration, therefore leading to increased runoff, soil erosion, and sedimentation. The 
surrounding community can then be faced with flooding issues, widening streams, and 
streams, rivers, and/or lakes polluted with excessive amounts of sediment. One the evening 
of March 19, 2018, an EF-3 level tornado ripped through the city of Jacksonville along with 
the Jacksonville State University campus, damaging many of the buildings and eliminated a 
lot of vegetation. This project analyses the post tornado impacts on the hydrology of a 
headwaters watershed that originates on the JSU campus as well as providing aerial 
imagery and Geographic Information Systems data of the affected watersheds. This project 
also analyses the potential impacts in the context of climate change and the increasing 
frequency of tornadoes.  
 
5.4.12 UNRAVELING R44P: A SLC6A1 VARIANT WHICH INDUCES CHILDHOOD 
EPILEPSY 
Caleb Hudson 
Dr. Benji Blair, Mr. Richard Watkins, & Dr. Jeremy Prokop (Mentors) 
 
SLC6A1 is a gene with several variants that often express themselves phenotypically 
through slowed cognitive development, early onset seizures, and epileptic encephalopathy. 
The particular variant in question is the amino acid sequence R44P. According to PubMed, 
R44P is a sequence change in which arginine is replaced with proline at codon 44 of the 
SLC6A1 protein. This patient, which was reported to ClinVar, represents the only 
documented account of this sequence and was placed into the category of uncertain 
significance. However, that account recorded the condition of myoclonic-atonic epilepsy 
and was defined as deleterious and probably damaging in its effects. Also, the variant R44P 
has a total impact score of 53.8125 which put it in the middle range for the impacts of all 
known SLC6A1 variants. Compiled metrics provided statistics that demonstrated that the 
impact score does place the variant in a mixture of groupings with some pathogens and 
benign patients. Further modeling is important to understand the effect of this mutation on 
the overall organization of this transmembrane protein. 
 
5.4.13 EXPANDING "THE QUADRATURE OF A PARABOLA" TO CUBIC FUNCTIONS 
Bejamin Junkins 
Dr. Jaedeok Kim (Mentor) 
 
A brief summary of Archimedes' "Quadrature of the Parabola" is given showing the use of 
recursively defined triangles to find the area bounded by a parabola and a line. A special 
relationship between the initial inscribed triangle and the total bounded area was shown in 
his work, and this idea of finding a relationship between the initial triangle and bounded 
area is then expanded to a general depressed cubic function. The derivation of Vieta's 
formulas is shown, and the formulas are used to greatly simplify the algebra and calculus of 
this expansion. After finding the relationship, a pattern from the quadratic to cubic case is 
found, and it is conjectured that this pattern holds for any nth degree polynomials of a 
certain depressed form. 
 
5.4.14 EXPLORER TO STARLINK: AN EXAMINATION OF SATELLITE IMAGERY 
COLLECTED FROM DISASTER STRICKEN AREAS 
James King, Madeline Miles, & Dexter Ferguson 
Dr. Sean Chenoweth (Mentor) 
 
This presentation will detail the collection, management, usefulness, and accessibility of 
satellite data in relation to natural disasters. By examining natural disasters and events 
with collected satellite data, our research hopes to highlight the most effective way to not 
only collect data about events, but most effective use the data. This usefulness is measured 
by hardware accuracy, time of collection, accessibility to the researcher, and ease of use. 
Our research challenges the current model of obtaining satellite information, and aims to 
prove that tracking, managing, and disseminating satellite information is one of the most 
important tools for responding agencies after an event has occurred. We believe that 
changing the current model of satellite data collection can only serve to strengthen 
responding agencies, and potentially save lives. 
 
5.4.15 THE EFFECTS OF CANNABIDIOL (CBD) OIL ON THE GROWTH AND 
PROLIFERATION OF CALLUS CELLS AND THE IN VITRO EMBRYOGENESIS IN PEPPER , 
CAPSICUM ANNUM, EXPLANTS 
Jessica Maxwell 
Dr. Majitaba Hamissou (Mentor) 
 
In plant biotechnology, a callus is defined as a mass of unorganized undifferentiated cells. 
This tumor-induced mass of parenchyma cells is commonly generated in plant 
biotechnology laboratories for use in various physiological and genetic applications. These 
cells of the callus tissue mimic malignant tumor cells in terms of their uncontrolled growth 
and proliferation. They undergo rapid and uncontrolled division.  Cannabinoids are a group 
of closely related compounds which include cannabidiol (CBD) and the active constituents 
of cannabis and are known to effect the mobility, proliferation, and growth of tumor cells in 
humans. Because of their effects on human tumor cells, it is hypothesized that cannabinoids 
will interfere with plant callus induction, proliferation and growth and that cannabinoids 
will negatively affect in vitro plant embryogenesis. The objectives of this study are to 
investigate the effects of a cannabidiol oil on the growth and development of pepper, 
Capsicum annum, callus tissue and its effects on in vitro embryogenesis using pepper 
explants. The experimental procedures consisted of culturing pepper callus and pepper 
explants on tumor inducing media (2MS) supplemented with CBD oil media and on embryo 
promoting media supplemented with CBD oil. Preliminary data indicated that CBD oil 
caused intense oxidation of the callus tissues and that CBD oil decreased the number of in 






5.4.16 SLC6A1, ITS VARIATIONS, AND THEIR LINK TO EPILEPSY 
Eryn McCoy 
Dr. Benji Blair, Mr. Richard Watkins, & Dr. Jeremy Prokop (Mentors) 
 
SLC6A1 is a gene that encodes for gamma-aminobutyric acid, otherwise known as GABA, 
transporters. They facilitate the removal of GABA from the brain, ensuring it doesn’t build 
up and inhibit the brains neuronal function. These transporters are found in various 
regions of the brain and are linked to sodium concentrations. SLC6A1 has been reported to 
exhibit many different mutations, some of which can cause a form of epilepsy, Myoclonic-
Atonic Epilepsy (MAE) or severe autism with seizures consistent with the MAE. Not all 
mutations (variants) of the SLC6A1 lead to clinical manifestations. This project is focused 
on developing methods to rapidly assess the possible variants association with specific 
diseases and to indicate whether it is likely the cause of specific genetic diseases.  The 
mutation examined in this presentation is known 419RC. This particular variant as a low 
conservation score on the amino acid (0.25) which indicates it is not as likely to cause 
disease as other variants. However, it interestingly has a 21-codon region score that is 
fairly high, 1.5 out of 2.6 which indicates that the protein motif where it is located may 
increase chances that it is deleterious.  This variant was listed as being of unknown 
significance however the patient is listed as having clinical symptoms.  The modeling 
should confirm changes in the 3D shape of the protein consistent with a pathogenic 
variant.  It may also indicate that specific drugs would be recommended for treatment of 
the disease. 
 
5.4.17 VIKINGS: HEROES OR VILLIANS? 
Kaitlin Rayburn 
Dr. Daniel McGowin & Dr. Vicki Tinnon Brock (Mentors) 
 
Movies and video games are hosts to Geographies often tied to our reality. These stories 
often depict and represent cultures in a certain way and in a certain light. Today we are in a 
world full of stories that are presented to us to consume. One of them is the How to Train 
Your Dragon movie franchise which depicts a Nordic culture that goes from pillaging and 
murdering dragons to a young boy, Hiccup, rising and becoming a man showing his people 
a better way to live by saying no to tradition. This paper will focus on How to Train Your 
Dragon 2 when Hiccup’s new found peaceful life is threatened by a vicious outsider who 
wants to use the dragons he’s fought to save, learn about, and protect. However, this isn’t 
the only medium that portrays the Nordic Culture. Hellblade: Sennua’s Sacrifice portrays 
the Norse Vikings in a very different light. This video game follows the tale of Sennua, a Pict 
warrior who is trying to fight her darkness by going through into her enemy’s afterlife: Hel. 
The Vikings in this tale are ruthless killers and murders, conquers. In each of these tales are 
commonalities: Norse Mythology, Norway Geography, and a question of whether or not 
Vikings are a heroes or villains. I will be examining what each portrayal picks and choses to 
present to the consumer from what we know of the Norse Vikings. Perhaps it is a story 
telling purpose. The purpose of this paper is to examine the geographic significance of what 
they pick and choose to present to the public. Two sides of a coin that is inherently 
geographic. 
 
5.4.18 TURN IT DOWN! THE EFFECTS OF ACOUSTIC STIMULI ON CRAYFISH 
FIGHTING BEHAVIOR 
Austin Reed 
Dr. Sarah Wofford (Mentor) 
 
Agonistic interactions are ubiquitous across animals and these behaviors can establish 
dominance hierarchies that play a role in mating and resource distribution. Stressful 
environments can have effects on this behavior, influencing these hierarchies. For example, 
Anthropogenic noise has been shown to negatively influence social behaviors in several 
aquatic and terrestrial organisms. Crayfish, like many other aquatic crustaceans, rely 
heavily on chemical stimuli to find food, mates, and to interact with conspecifics. However, 
limited studies have shown that some aquatic decapod crustaceans produce and react to 
acoustic stimuli. The extent to which crayfish can detect and react to acoustic stimuli is still 
largely unknown. The purpose of this study was to investigate the potential impacts of non-
natural noise, in the form of introduced vibrations, influenced agonistic behaviors in 
crayfish. Crayfish were socially isolated from opponents for one week before being paired 
together for a contest. Control animals were isolated without vibrational stimuli for this 
period, while noise treated animals were isolated in aquaria connected to a vibrational 
stimulus. Dyadic contests were recorded and analyzed based on the length of the first 
agonistic bout as well as the maximum behavioral intensity reached during the first bout. 
Initial findings have not shown significant differences in contest duration or maximum 
intensity between control and treatment animals. These findings imply that a sound 
stimulus of this frequency does not play a significant role in contest dynamics, or this 




5.4.19 BATTLE OF THE BENTHIC: COMPARING AGGRESSION DIFFERENCES 
BETWEEN A NATIVE AND INVASIVE SPECIES 
Alex Rocco 
Dr. Sarah Wofford (Mentor) 
 
Competition between individuals is often decided via agonistic interactions. When 
individuals encounter each other, both must assess the costs of fighting against the benefits 
of a potential resource gained. If both individuals’ assessments determine that the cost of 
continued interaction is less than the benefits gained, the agonistic interaction will increase 
in intensity until one individual gives up and flees. This has far-reaching ecological 
consequences, as losers in fights are often displaced to poorer quality food, shelter, and 
mate resources. Biogeographical studies of invasion have shown that aggression 
differences between alien and native species factor into invasion success. In part, these 
differences mean that invaders often outcompete native for higher quality resources. In 
this study, we examined the agonistic differences between a new invader to Alabama, 
Faxonius virilis, and a native crayfish, Faxonius erichsonianus, in dyadic interactions. 
Crayfish were socially isolated prior to trials. During trials, individuals were placed in a 
specially built fighting arena where they acclimated for 15 minutes. Crayfish were then free 
to interact for 20 minutes and were video recorded from above. Interactions were scored 
to determine total interaction duration and the maximum behavioral intensity reached. 
Using this data, we can determine whether one species demonstrates significantly different 
levels of aggression. Preliminary trials show no significant agonistic differences across 
native and invasive treatments in fights between conspecifics. It is possible that success in 
agonistic interactions is largely irrelevant to invasion success: high fecundity and 
generalism may be what gives the invasive F. virilis its edge over Alabama’s native 
crayfishes.  
 
5.4.20 TESTING DIFFERENT BLOCKING BUFFERS AND CONCENTRATION 
EFFECTS ON SIGNAL STRENGTH BY WESTERN BLOTTING AGAINST CYTOCHROME C 
Jerod Sharp & Shelby Harris 
Dr. Roger Sauterer (Mentor) 
 
Western Blotting is a commonly used process in which specific proteins are detected in a 
sample of tissue or extract by using primary antibodies that specifically bind to the protein 
and secondary antibodies which bind to the primary antibody. Blocking is the process of 
exposing a Western blot to a protein or other solution that sticks to the blot matrix and 
prevents non-specific binding of antibodies. Different blocking buffers give different results 
depending on the protein being analyzed, with some stripping off the protein while others 
enhancing the resulting signal. In these experiments, we tested a variety of blocking buffers 
at different concentrations, as well as combinations of blocking buffers to determine which 
buffers gave the most substantial signal with little to no background with Western blotting 
against cytochrome C. Blocking is a very important step during the Western blotting 
process. As stated previously, it prevents the nonspecific binding of the antibody to the 
membrane, which is the leading cause of high background in the Western Blot. The high 
background leads to inaccurate analysis of the proteins within which is what these 
experiments were aimed to avoid. All experiments used 5% nonfat dry milk as a control. 
Trial blocking buffers included Milk at concentrations ranging from 1% to 5%, BSA ranging 
from 1% to 5%, Hemoglobin also ranging from 1% to 5%, Gelatin at 3%, and, lastly, 
PVP/PEG ranging from 1% to 4% each. Other combinations included PVP/PEG and 
combinations of different proteins. Since PVP/PEG combinations provided the best signal 
with Western Blotting against histones, we expect similar results with Western blotting 
against cytochrome c. 
 
5.4.21 A LEADERBOARD APPLICATION FOR LEARNING MANAGEMENT SYSTEMS: 
PROJECT PLANNING WITH UML 
Marcus Shell, Nathan Butler, Joshua Luce, & Chao Lin 
Dr. David Thornton (Mentor) 
 
A team of students was given the task of designing a leaderboard application to be utilized 
by LMS platforms, namely Canvas. The team assembled a set of documents pertaining to 
the design and implementation of such a program. Documents include a use-case diagram, 
sequence diagrams, and a database diagram to name a few. The team will demonstrate the 
concept they developed and discuss the overall design process and its importance in 
industry. 
 
5.4.22 TOXICITY OF NATIVE AND INVASIVE APPLE SNAIL EGG PROTEINS ON 
DEVELOPING XENOPUS LAEVIS 
Andrew Shirley, Johnny Ubi, & Ansley Winter 
Dr. James Rayburn, Dr. George Kline, & Dr. Lori Tolley-Jordan (Mentors) 
 
Island Apple Snails (Pomacea maculata) are large aquatic snails in the family Ampularidae 
and considered one of the most detrimental invasive species in the world. Populations of P. 
maculata have been established on every continent except Antarctica where they disrupt 
the aquatic ecosystem. Once a population has infiltrated a suitable environment, they are 
difficult to remove due to their ability to aestivate, tolerance of low oxygen environments, 
and the toxicity of their eggs. P. maculata eggs contain an ovorubin protein that gives them 
a bright pink pigment, protects developing embryos from harsh environments, and has 
been proven to have neurotoxic effects on mice. To control P. maculata populations in the 
United States, egg masses are scraped into the water where developing snails die due to 
submersion. However, no previous studies have been done to evaluate the effects of P. 
maculata egg protein on developing aquatic organisms. In our studies we used 
standardized FETAX procedures to expose eggs of Xenopus laevis to varying concentrations 
of P. maculata egg proteins. In addition, we performed similar exposure procedures with 
egg proteins from the native Florida apple snail (Pomacea paludosa) to determine the 
novelty of this xenobiotic. Lastly, we experimented with methods of altering the protein, 
including filtration through a strong cation exchange column, and incubation of the protein 
at 24°C for varying amounts of time prior to exposure. Experiments using P. maculata egg 
extracts that were unaltered or slightly heat exposed had the lowest LC50s, while egg 
extracts that went through filtration or longer heat exposure had higher LC50s. The LC50 
of P. paludosa egg extracts could not be determined due to low mortality at all 
concentrations. Results suggest that toxicity seen in our experiments is caused by P. 
maculata egg extract, which is novel to the invaded locations, and can persist in the 
environment for several days.  
 
5.4.23 FLORA OF CLEBURNE COUNTY, ALABAMA 
Melanie Spaulding 
Dr. Jimmy Triplett (Mentor) 
 
Although many of Alabama’s plant species have been documented, a comprehensive survey 
of the state has never been completed. This lack of basic floristic data contributes to a 
relatively poor understanding of the state’s plant diversity and plant distributions, and 
therefore provides the opportunity for continued field research. The current project 
focuses on the flora of Cleburne County in Northeast Alabama. Approximately one-third of 
the county encompasses the Talladega National Forest (more than any other county within 
the national forest’s range). The county has two physiographic regions (Piedmont and 
Ridge and Valley) and is home to Mount Cheaha, the highest point in the state. Currently, 
Cleburne is 27th in the state for the total number of documented native plant taxa, and it 
has the third highest number of recorded taxa among adjacent counties. In the past, five 
floras have been conducted that included portions of the county: Cheaha State Park, 
Horseblock Mountain, Talladega National Forest -Talladega Ranger District (Clay and 
Cleburne Counties), Duggar Mountain (Calhoun and Cleburne Counties), and Choccolocco 
Creek (Talladega, Cleburne, and Calhoun Counties). Preliminary research for the current 
project has revealed over one hundred and fifty new vascular plant records (previously 
undocumented species) for the county, including the addition of two orders, nine families, 
and fifty genera. The objectives of this research are to 1) determine all vascular plants 
growing in Cleburne County through field work; 2) document all plants with representative 
voucher specimens to be placed in the Jacksonville State University Herbarium; and 3) 
collect useful data to assist with future management decisions regarding conservation 
initiatives. This study will also test the hypothesis that Cleburne County has more vascular 
plant diversity than neighboring, better-documented counties, potentially placing Cleburne 
within the top twenty counties in Alabama for plant diversity. 
 
5.4.24 LEMON DAYLILY - HEMEROCALLIS LILIOASPHODELUS 
(HEMEROCALLIDACEAE) NEW PLANT SPECIES TO THE FLORA OF ALABAMA 
Melanie Spaulding 
Dr. Jimmy Triplett (Mentor) 
 
Hemerocallis lilioasphodelus L. (Hemerocallidaceae) is reported as a new record for the 
vascular flora of Alabama. A small population of H. lilioasphodelus was discovered in 
Randolph County, Alabama in 2019. The vouchered population occurs in a disturbed 
powerline right-of-way in the Wedowee area in the Piedmont Upland Physiographic 
Region. This species is native to eastern Asia and is considered naturalized in parts of 
North America. It occurs sporadically in parts of eastern North America and in a few West 
Coast States. Lemon Daylily is often grown as a garden flower and very rarely escapes from 
cultivation. This plant is historically known for its edible and medicinal properties. The 
closest vouchered populations in adjacent states are located in: middle Tennessee, 
southeastern Georgia, East Texas and the Florida Panhandle. 
 
4.25 BLOCKING BUFFERS AND THEIR EFFECTS ON MAMMALIAN HISTONES 
Peighton Tavis & Shelby Harris 
Dr. Roger Sauterer (Mentor) 
 
Mammalian histones are highly alkaline proteins found in the nuclei that organize DNA into 
chromosomes and regulate transcription. We are investigating the interactions between 
histones and mitochondria by using cell fractionation and Western Blotting to identify the 
histones. The blocking step in the process coats the membrane with proteins or other 
molecules to reduce non-specific binding of the antibodies. We use 5% nonfat dry milk as a 
control for all experiments, it is essential to use this variation of milk because it reduces 
background noise and helps produce good, clear bands. Although 5% nonfat dry milk is 
widely used as a blocking buffer, we are testing different blocking buffers to see if the 
signal strength increases or completely strips proteins off of the blot, the conclusion of 
which blocking buffer works the best will be determined by the protein being examined. 
Since antibodies to histone H2A and H2B are low-affinity and give a weak signal, we are 
therefore testing different blocking buffers, such as milk concentrations ranging from 1 to 
5%, BSA ranging from 1 to 5%, and hemoglobin ranging from 1 to 5%, as well as gelatin at 
3%, and PVP or PEG individually ranging from 1 to 4% and different combinations of the 
aforementioned blocking buffers to determine which blocking buffer gives the best 
detection signal. Our preliminary results indicated that RVR/REG combinations provided 
the strongest signal, while gelatin tends to strip the proteins completely off of the blot and 
reduce the signal.  
 
5.4.26 SLC6A1 GENE VARIANT R479: THE EFFECTS OF A MUTANT STOP 
SIGNAL ON THE GABA TRANSPORTER PROTEIN. 
Nichole Taymon 
Dr. Benji Blair (Mentor) 
 
SLC6A1 is a gene which encodes a gamma-aminobutyric acid (GABA) transporter protein. 
This protein is responsible for removing the GABA from the synaptic cleft and reinstating it 
back into the presynaptic terminals. Mutations of this gene are associated with an early 
onset autosomal dominant epileptic encephalopathy which causes an intellectual disability. 
The R479* protein variant in the SLC6A1 gene is a single nucleotide variant, 1 base pair 
long, which creates a premature stop signal. The result of this is thought to be either the 
absence or disruption of the protein product. This variant has yet to be tested, however, it 
is considered pathogenic because all previously tested loss-of-function variants in the 
SLC6A1 gene have been pathogenic. Patients with this mutation have Myoclonic-atonic 






5.4.27 CANNABIDIOL AND CANCER: ADVENTURES FROM CELL BIOLOGY 
Ellie Thamert, Emma Schaffer, & Andrew Kirk 
Dr. Lori Hensley (Mentor) 
 
Students in cell biology lab used resources from the Cell Biology Education Consortium to 
design semester-long research projects in their course-based lab. For this project, students 
chose to test the effects of commercially available cannabidiol (CBD) oil on viability and 
metastatic potential of breast cancer, Ewing’s sarcoma and melanoma cell lines in vitro. 
MTT and transwell migration assays were performed to test and compare the effects of a 
medically reputable CBD oil, a hemp elixir from the Forbes top twenty list of CBD products, 
and a CBD-containing drink from a local gas station on these cell lines. Data demonstrate a 
dose-dependent effect on both cell viability and migration in all cell lines with the 
medically-reputable oil. The hemp elixir and CBD drink were only tested with breast cancer 
cells. The hemp elixir also demonstrated dose-dependent effects on both viability and 
migration, while the CBD product from the local gas station had no effect on either of these 
hallmark characteristics of cancer cells. These results suggest that all CBD products may 
not have equivalent medicinal value and that some over-the-counter CBD products are 
effective in decreasing cell viability and the metastatic potential of various cancer cell lines 
in a dose-dependent manner, which prompts the need for more intensive studies on the 
topic. 
 
5.4.28 PRELIMINARY INVESTIGATIONS INTO THE METRICS THAT CAN BE USED 
TO ASSESS GRASS SHRIMP FOR ENVIRONMENTAL AND ECOLOGICAL STUDIES 
Reveca Tomas 
Dr. James Rayburn (Mentor) 
 
Grass shrimp (Palaemonetes pugio) are decapod Crustaceans that are very important in 
ecological food webs of coastal salt marshes of the Southeastern US. As detritovores they 
are critical in nutrient cycling. They are also important as food sources for many game fish 
larvae. The objectives of this research were to first, determine a non-invasive way to 
estimate clutch sizes through the use of pictures. Second, to perfect methods to determine 
growth of adults and larvae overtime in the laboratory. Third, to determine recovery time 
of grass shrimp female who have had their embryos removed. Palaemonetes pugio were 
collected at Dauphin Island, Alabama at Airport Marsh. The shrimp were measured for 
length and identified as either a male, female, or juvenile. Four males and Two females 
were placed into three separate tanks and measured over a month period. Remaining 
shrimp were placed in a 55-gallon tank for future use. Salinity was adjusted to 20 ppt. A 
single gravid female was selected, and measurements and photos were taken of her eggs 
attached to her abdomen. Then, her eggs were removed using forceps and after her eggs 
were collected, they were counted under a microscope. The female was placed in a separate 
tank and observed over time. The eggs were placed in an incubator at 27oC, rotated 60 rms. 
Twenty-four eggs from the female were placed in 1 well each of a 24 well plate and the rest 
of the eggs were placed in petri dishes. Every weekday embryos were observed and 
pictures taken using a microscope and a MotiConnect application for analysis. Results 
indicate that the methods show promise for estimating the numbers of embryos in 
ecological studies. More data needs to be collected to verify estimation of these shrimp 
metrics. 
 
5.4.29 EVALUATION OF ANTIAGING-LIKE ACTIVITY IN TIGERNUTS (CYPERUS 
ESCULENTUS) 
Chelsea Toyer 
Dr. Majitaba Hamissou (Mentor) 
 
Aging is a natural process of living organisms that consists of becoming older. In human 
and other animals, aging is accompanied by several physiological changes. These include 
deterioration and oxidation and wrinkles formation. Wrinkles formation may also be 
caused by various environmental factors such as excessive exposure to sun, pollution, and 
continuous deprivation of sleep. These environmental factors in turn cause oxidation of the 
skin cells and degradation of subcutaneous fatty acids, leading to the formation of wrinkles. 
Skin care and wrinkles treatment using pharmaceutical products are multi-million dollar 
industry. Plant based products are alternative methods for treating wrinkles of the skin or 
premature aging. Several antioxidants naturally found in plants have been associated with 
slowing or preventing wrinkle formation and premature skin aging. Tigernut (Cyperus 
esculentus) of the sedge family. The objectives of the study are to determine the antioxidant 
capacity of chili pepper and tigernut bulb by analyzing their vitamins A, C, E contents. 
Tigernut bulbs and chili pepper fruits were extracted in distilled water and their vitamin A, 
E, C content analyzed. Preliminary data indicated that tigernut has more vitamin A and 






5.4.30 PRODUCTION OF COMPETENT CAULIFLOWER PROTOPLAST 
Kyra Watral & Dianna Thompson 
Dr. Majitaba Hamissou (Mentor) 
 
Cauliflower (Brassica oleracea) is a useful subject in the field of plant mitochondrial and 
other biochemical studies as a large part of the plant is colorless. The cells of the 
cauliflower can be broken open to isolate specific organelles without chlorophyll 
contamination. Repeatedly buying cauliflower plants introduces a large number of 
variables into every study. Very few reports on the culture and growth of cauliflower cells 
in the lab exist. This experiment seeks to develop a protocol for the lab culture and 
production of cauliflower cells for use in further plant studies. A liquid culture was the 
method chosen as many studies performed require cells rather than tissues. The protocol 
describes the disinfection and collection of cells from a store-bought cauliflower plant. The 
cells were then placed into the liquid culture based on Murashige and Skoog’s growth and 
culture media. The media also contains gibberellic acid to induce the growth of the growth 
of the apical meristem cells of the cauliflower (otherwise known as the “curd”), pre-mixed 
W5 solution to produce protoplasts of the plant tissue, as well as an auxin. Three auxins of 
varying concentrations were tested for efficacy— 3-indoleacetic acid (IAA), indole-3-
butyric acid (IBA), and 1-naphthaleneacetic acid (NAA). The cell cultures were then 
incubated on a rotary shaker at 27 C and periodically sampled under a microscope to 
quantify health and growth. Visual tests were then performed on the protoplasts using 
vitality stains, as well as biochemical tests to further examine protoplast viability for other 
experiments. 
 
5.4.31 ANALYZING TUTORING DATA USING REGRESSION 
Christopher White 
Dr. Jason Cleveland (Mentor) 
 
Tutoring has always been a cornerstone of academia, but one question has recently arisen; 
how many hours a student needs to attend tutoring in order to succeed in their course? 
There are many variables that can influence the hours needed. Some of the more important 
variables include prerequisite grades, ACT/SAT scores, and placement tests scores. 
Jacksonville State University’s Precalculus Algebra course is a perfect sample course to 
apply machine learning skills such as regression to discern how many hours one specific 
student needs in order to succeed. This presentation describes the important variables and 
the Precalculus Algebra course data from Jacksonville State University in order to show 
how many hours in tutoring are needed to succeed with a desired grade in a course.  
5.4.32 COMPARING THE ACCURACY OF THE IMAGEJ READPLATE PLUGIN TO THE 
SPECTROPHOTOMETER 
Ansley Winter 
Dr. Jim Rayburn (Mentor) 
 
ImageJ is a free computer program that processes java-based images. This program was 
created at the National Institute of Health and the laboratory for optical and computational 
instrumentation. ImageJ contains multiple plugins for processing and analyses. The 
particular plugin for this test is called ReadPlate. ReadPlate measures the absorbance of an 
image of a multi-well plate up to 96 wells.  This is useful if you do not have immediate 
access to a commercially built plate reader.  This experiment was intended to determine 
the differences of absorbance efficiency of a spectrophotometer and picture analysis from 
the ImageJ ReadPlate plugin. To test the accuracy of the ImageJ Plugin, comparisons with a 
spectrophotometer were made using concentrations of methylene blue.  In addition, 
comparisons to a Bradford protein analysis was performed.  Concentrations of methylene 
blue were analytically prepared that ranged from (0.001-0.2 mg/L).  Protein standard 
concentrations with unknowns were prepared.  Once concentrations were made, samples 
were placed into 3 mL cuvettes and measured on a spectrophotometer and recorded.  
Concentration samples were also placed into duplicate wells of a 96 well plate.  The plate 
was placed in a light box and a picture of the plate was taken and analyzed on ImageJ.  The 
ImageJ ReadPlate had 4 channels to measure the picture related to wavelength (color).  
Absorbances were then compared from the spectrophotometer and the ReadPlate plugin 
and the percent difference was calculated.  The results indicated that the data from ImageJ 
using the red channel was more consistent with the absorbances from the 
spectrophotometer than the other channels on ImageJ with a reduction of sensitivity by 
~30%.  This would mean that the ImageJ ReadPlate is a viable option when a commercial 
plate reader is not available. 
 
5.4.33 INVESTIGATING THE EFFECTS OF PHARMACEUTICALS ON 
DECOMPOSITION RATES IN AQUATIC ENVIRONMENTS 
Ansley Winter, Zebbian Hill, Kayla Clark 
Dr. Sarah Wofford (Mentor) 
 
Decomposition is an important process for nutrient cycling and the environment. Aquatic 
decomposition is influenced by many factors, especially anthropogenic inputs. One factor is 
pharmaceutical waste excreted into water ways. Pharmaceutical waste affects the 
behaviors of invertebrates which are important drivers of leaf litter decomposition in 
streams. Neal and Moore (2016) found that behavior of shredders was significantly 
impacted by ibuprofen, an NSAID (nonsteroidal anti-inflammatory drug), which is 
commonly used for minor ailments such as fever, headaches, pain, and cramps. We 
hypothesized that leaf litter bags that contain a pharmaceutical will have lower 
invertebrate biodiversity and decreased decomposition rates. We filled eight porous bags 
with 10 grams of sweetgum leaves. Four bags were for the experimental group (treated 
with pharmaceutical) and four bags were the control group. The experimental bags were 
soaked in 800 milligrams of ibuprofen dissolved in 5 liters of water filled for 30 minutes 
before being placed in a local stream. The bags were submerged in the stream for 28 days. 
After this time frame, we collected the leaf bags and we processed the leaf matter by 
separating leaves from sediment by thoroughly rinsing the leaves with water. We also 
retrieved several varieties of macroinvertebrates from our leaf bags and separated them 
accordingly. We lost one treatment bag during the deployment period due to adverse 
environmental conditions. After retrieval, the leaves were placed into pre-weighed paper 
bags and set in a drying oven for one week. After drying, the bags were weighed in order to 
determine the leaf mass lost over the 28-day period. We calculated the decomposition rate 
by calculating the difference in the original leaf mass of the bags before deployment and 
their mass after their retrieval. A two tailed t-test was conducted and provided the p-value 
of the two tailed tests as 0.64. The p-value signified that there was no significant difference 
between the control and treatment decomposition rates because it was well above the 
standard p-value of .05.  The t stat from the test was 0.05. Although, there was no 
significant impact on the rate of decomposition for our study, it is suspected that a longer 
time period, or perhaps a different pharmaceutical, would have a greater impact on 
decomposition.  
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